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Abstract

Background Polycystic Ovary Syndrome (PCOS) is the most common endocrine disorder, affecting 5-10% of
women of reproductive age. Major complications of PCOS include infertility, obesity, endometrial hyperplasia,
endometrial cancer, insulin resistance, hyperandrogenism, and cardiovascular issues. This study aims to investigate the
polymorphism of the Insulin Resistin (RETN) gene at positions —420 C\G and +299 A\G in relation to the susceptibility
to PCOS.

Methods This case-control study included 198 participants (100 diagnosed with PCOS and 98 normal controls). Two
single nucleotide polymorphisms of the RETN gene —420(C/G) (rs1862513) and +299(G/A) (rs3745367), were analyzed
using the PCR-RFLP method. Genomic DNA was extracted from blood samples using a DNA extraction kit. The PCR
product was digested with restriction enzymes Bbsl and Alul, and the results were analyzed by electrophoresis on an
agarose gel. Statistical analysis determined the association of the genotypic and allelic variations with PCOS.

Results The findings indicate no significant association between the RETN gene polymorphism and PCOS.
Discussion Our study found that RETN gene polymorphisms do not appear to play a significant role in PCOS
susceptibility in the Iranian population. These results suggest that other genetic or environmental factors may

contribute more significantly to the development of PCOS. Further research with larger sample sizes and additional
genetic markers is necessary to understand the genetic basis of PCOS fully.
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Introduction

Polycystic Ovary Syndrome (PCOS) is a complex and
multifaceted endocrine disorder characterized primarily
by chronic anovulation and hyperandrogenism. Affecting
5-10% of women of reproductive age, PCOS manifests
with a broad spectrum of symptoms, including repro-
ductive, metabolic, and psychological disturbances, that
significantly impact quality of life. The pathophysiology
of PCOS is primarily driven by insulin resistance (IR), a
condition where cells fail to respond effectively to insu-
lin, leading to hyperinsulinemia. This, in turn, exacer-
bates hyperandrogenism—a hallmark feature of PCOS
characterized by excess levels of male hormones. These
hormonal imbalances contribute to symptoms such as
menstrual irregularities, infertility, obesity, and metabolic
syndrome. Understanding the biochemical mechanisms
underlying PCOS, particularly the interaction between
IR and androgen production, is crucial for the develop-
ment of effective diagnostic and therapeutic strategies.
The chronic nature of PCOS not only imposes significant
health challenges but also results in considerable finan-
cial burdens over the lifetime of those affected [1]. The
pathophysiology of PCOS is primarily driven by insulin
resistance (IR) and hyperandrogenism, both of which are
critical to the syndrome’s development. Obesity exac-
erbates insulin resistance in patients with PCOS, sig-
nificantly increasing their risk of developing metabolic
syndrome, prediabetes, and type 2 diabetes [2].

PCOS is now recognized as the most prevalent endo-
crine disorder affecting women of reproductive age, with
a global prevalence ranging from 6 to 21%, depending on
the diagnostic criteria [3, 4]. First described in the mid-
18th century, the syndrome was initially associated with
pelvic pain and menorrhagia. Throughout this period,
environmental factors, such as diet and lifestyle, sig-
nificantly impacted women’s health. Given that PCOS
patients often retain fat and exhibit altered metabolic
responses, it is possible that these traits provided sur-
vival advantages during periods of famine. These meta-
bolic adaptations may have enabled women with PCOS
to continue reproducing under adverse conditions,
which would have been crucial for population survival
in times of scarcity. From an evolutionary perspective,
traits linked to PCOS, including irregular ovulation and
metabolic dysfunction, might have been advantageous
in specific historical contexts. For example, during food
shortages, women with PCOS may have had a reproduc-
tive advantage over their peers, as their metabolic sys-
tems were more adapted to subsist on limited resources
[5, 6]. However, by the early 20th century, new theories
emerged, suggesting that PCOS might be associated
with inflammation due to infection, vascular conges-
tion caused by pressure, partial ovarian torsion disrupt-
ing blood flow, or ovarian dystrophy stemming from
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nutritional deficiencies [7, 8]. The hallmark features of
PCOS encompass a range of clinical manifestations,
including infertility, obesity, endometrial hyperplasia,
endometrial cancer, insulin resistance, hyperandrogen-
ism, and cardiovascular complications [9, 10].

Understanding the etiology of PCOS is essential for
the development of effective diagnostic and therapeutic
strategies. The etiology of PCOS is complex and multi-
factorial, involving both genetic and environmental fac-
tors [9]. Genetic predisposition plays a significant role in
PCOS development, with various gene polymorphisms
being investigated for their potential contributions to the
disorder [10]. However, while genetic factors are impor-
tant, environmental factors that exacerbate insulin resis-
tance (IR) and hormonal imbalances—which may lead
to the development of PCOS in genetically predisposed
individuals—are also critical. Such factors include obe-
sity, dietary habits, and physical inactivity [11]. Previ-
ous studies have emphasized the significance of genetic
variations in pathways associated with IR and androgen
production, both of which are central to PCOS patho-
physiology [12].

Resistin, a hormone predominantly secreted by adi-
pose tissue, has been the subject of significant research
in the context of obesity-related insulin resistance
(IR) and metabolic disorders [13, 14]. The RETN gene,
located on chromosome 19p13.2, is of particular inter-
est due to its implications in metabolic and reproductive
health. In conditions such as polycystic ovary syndrome
(PCOS), where IR commonly disrupts glucose homeo-
stasis and lipid metabolism, the role of genes like RETN
becomes especially critical. Notably, elevated resistin lev-
els have been observed in patients with PCOS, suggest-
ing a potential link between RETN gene polymorphisms
and the pathophysiology of the condition [15]. Inves-
tigating the complex interactions between resistin, the
RETN gene, insulin resistance, and metabolic dysfunc-
tions is essential for unraveling the underlying mecha-
nisms of PCOS and for developing targeted therapeutic
interventions.

This study focuses on the polymorphisms of the RETN
gene at positions —420 C\G and +299 A\G, examining
their possible association with susceptibility to PCOS in
the Iranian population. By exploring genetic variations
in RETN, this research seeks to deepen the understand-
ing of the genetic determinants contributing to PCOS.
Insights gained from this study could inform future
genetic screening strategies and pave the way for person-
alized treatment approaches for PCOS patients.

Ultimately, this investigation aligns with broader efforts
to leverage genetic insights to improve the management
of PCOS, shedding light on the complex relationship
between genetic factors and susceptibility to this syn-
drome within an Iranian cohort [16].
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Method and materials

Study population and patient selection

The study population consisted of 198 Iranian women,
aged 18 to 35, including 100 patients diagnosed with
PCOS and 98 normal female controls. These partici-
pants were recruited from Motahari Clinic, affiliated with
Shiraz University of Medical Sciences, Shiraz, Iran. Shi-
raz, located in the southern region of Iran, represents a
diverse population from different ethnic backgrounds.
The study period extended from May 2011 to Febru-
ary 2012. All participants provided written informed
consent, and the study protocol was approved by the
Ethics Committee of Shiraz University of Medical Sci-
ences (302.3.421). All experiments were conducted in
accordance with the ethical standards of the Declara-
tion of Helsinki and relevant guidelines and regulations.
The diagnosis of PCOS followed the Rotterdam criteria,
ensuring standardized and internationally recognized
diagnostic guidelines [17].

Blood samples (7—8 ml) containing EDTA anticoagu-
lant were collected from each participant after an over-
night fast, at some point within 2—6 days of the menstrual
cycle and was stored appropriately.

At a follow-up visit, participants with ultrasound-
confirmed polycystic ovaries and normal thyroid and
prolactin test results were enrolled. A comprehensive
questionnaire was completed for each participant, col-
lecting data on age, marital status, height, weight, men-
strual history, infertility status, ultrasound findings, and
hormone test results. All participants were examined for
signs of hyperandrogenism, metabolic syndrome, and
central obesity. Those showing any of these signs were
referred for further evaluation. Married participants also
underwent vaginal examinations. Informed consent was
obtained for all additional procedures.

Inclusion and exclusion criteria

PCOS was diagnosed when at least two of the following
three criteria were met: [1] clinical and/or biochemi-
cal signs of hyperandrogenism [2], chronic anovulation
(fewer than six menstrual cycles in a year), and [3] poly-
cystic ovaries. These criteria align with the guidelines
established by the ESHRE/ASRM PCOS Consensus
Workshop in 2003. Patients diagnosed by a physician
were included in the study. Exclusion criteria were as fol-
lows: androgen-secreting tumors, Cushing’s syndrome,
21-hydroxylase enzyme deficiency, hyperprolactinemia,
thyroid dysfunction, or prior hormonal therapy. Addi-
tionally, women with severe symptoms of androgen
excess, such as frontal baldness or deepening of the voice,
and those who had used hormonal contraceptives or
insulin-sensitizing drugs in the three months prior to the
study, were excluded.
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Control group selection

The control group consisted of 98 women matched for
age, weight, and body mass index (BMI) with the PCOS
group. These women had regular menstrual cycles, no
signs of hyperandrogenism, and no history of infertil-
ity. Control participants were required to have had at
least one uncomplicated pregnancy with vaginal deliv-
ery. Women with a history of cesarean section or pelvic
surgery were excluded to avoid potential effects of ovar-
ian manipulation. Ultrasound examinations confirmed
normal ovarian function. Additionally, participants who
had experienced pregnancy, childbirth, or breastfeeding
within the last year were excluded.

Diagnostic procedures

Participants underwent pelvic or transvaginal ultrasound
as part of the diagnostic evaluation. Hormonal tests were
conducted between days 2 to 4 of the menstrual cycle.
For women with amenorrhea, progesterone was adminis-
tered before testing. Tests included thyroid function and
prolactin levels. If PCOS was diagnosed without evidence
of other endocrine disorders, participants were included
in the study.

Genotype analysis

Genomic DNA was extracted from the blood samples
using a commercial kit (Gentebio, Korea). A PCR-RFLP
method was performed to genotype the RETN gene
regions containing the —420 C/G and +299 A/G poly-
morphisms [16, 18]. The table related to gene primers
is mentioned in Table 1. The PCR products were then
digested with BbsI and Alul restriction enzymes, respec-
tively (Cinnagen, Iran). The digested products were run
on 2% or 3% gels. The RETN 62 (G—A) digested prod-
ucts were run on 10% acrylamide gels. The gels were then
stained with ethidium bromide and visualized under UV
light.

As shown in Fig. 1, the PCR-RFLP analysis of the
-420 C/G polymorphism in the RETN gene was per-
formed following digestion with the Bbsl enzyme. Fig-
ure 2 illustrates the PCR-RFLP analysis of the +299 A/G
polymorphism in the RETN gene, using the Alul enzyme.

Statistical analysis

In this study, statistical differences were analyzed using
SPSS version 16. For the statistical analysis of genomic
data, the chi-square test was used. For the A/G+299
locus, a confidence interval of 95% was applied, and for
the C/G -420 locus, a confidence interval of 85% was
used. The Minor Allele Frequency (MAF) for the RETN
gene polymorphisms was calculated. MAF was calculated
for both the PCOS and control groups for the —420 C/G
polymorphism to assess the allelic distribution. P-values
less than 0.05 were considered statistically significant.
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Table 1 Primer sequences, PCR conditions and RFLP patterns
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Forward primer Reverse primer Annealing RFLP analysis Genotype: RFLP
temperature fragments size (bp)
Restriction Incubation
enzyme temperature
RETN —420 C/G 5-TGTCATTCTCACCCAGAGAC-3' 52°C Bbsl 37°C CC: 533
5-TGGGCTCAGCTAACCAAATC -3 CG:309+204
GG: 533+309+204
RETN+299 A/G 5-CAGCGCTCACCAAATCTCATCC -3 58°C Alul 37°C AA:173
5-TCCAGGACCCTGTCTTGAGTTGG-3' AG:82+91+173
GG:82+91

*PCR conditions were optimized for each set of primers to ensure specificamplification of the target gene regions. The restriction enzymes used in the RFLP analysis
were Bbsl and Alul, which digest the PCR products into specific fragment sizes for genotyping the polymorphisms. RETN: Resistin Gene, PCR: Polymerase Chain
Reaction, RFLP: Restriction Fragment Length Polymorphism, bp: Base Pair, °C: Degrees Celsius, Incubation temperature is the temperature at which the enzymes

were incubated during the PCR-RFLP analysis

M CC

GG

CG M

533bp

309bp

204bp

Fig. 1 PCR-RFLP analysis of the —420 C/G polymorphism in the RETN gene after digestion with the Bbsl enzyme. The electrophoresis was performed on
an agarose gel. The bands correspond to the following genotypes: CC genotype: 533 bp. CG genotype: 533 bp, 309 bp, 204 bp. GG genotype: 309 bp,

204 bp. Marker (M): 50 bp ladder

Results

The demographic characteristics of the study popula-
tion are presented in Table 2, showing the comparison
between the PCOS and control groups. Significant dif-
ferences were observed in variables such as BMI, hirsut-
ism, menstrual irregularity, and infertility history, all with
p-values less than 0.05, indicating statistically signifi-
cant differences between the two groups. The results of
the genotype analysis are shown in Table 3. The results
indicated no significant differences in the RETN gene
polymorphisms (-420 C/G and +299 A/G) between the
PCOS and control groups. However, it was observed
that the frequency of the CG genotype and the G allele
in the —420 C/G polymorphism increased slightly in the
control group, while the frequency of the GG genotype
decreased. For the +299 A/G polymorphism, the AG
genotype frequency slightly increased, and the AA geno-
type frequency slightly decreased in the control group,

despite these differences being statistically insignificant.
In our initial analysis, an 85% confidence interval was
used for the —420 C/G polymorphism to account for the
smaller sample size and lower frequency of the polymor-
phism, which might have reduced the statistical power
to detect significant associations. However, upon further
review, we reanalyzed the data using a 95% CI for both
polymorphisms to ensure consistency and robustness.
No significant associations were found using the 95% CI.
The MATF for the G allele of the RETN -420 C/G poly-
morphism was 0.545 in the PCOS group and 0.535 in the
control group. Similarly, the MAF for the G allele of the
RETN +299 A/G polymorphism was 0.495 in the PCOS
group and 0.505 in the control group.

Based on Table 4, the frequency of RETN gene hap-
lotypes at positions —420 and +299 shows the follow-
ing results between patient and control groups: The CA
haplotype was observed in 51.06% of patients and 48.94%
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M AA AG GG M

173bp
S1bp

82bp

Fig.2 PCR-RFLP analysis of the +299 A/G polymorphismin the RETN gene
after digestion with the Alul enzyme. The electrophoresis was performed
on an agarose gel. The bands correspond to the following genotypes:
AA genotype: 173 bp. AG genotype: 173 bp, 91 bp, 82 bp. GG genotype:
91 bp, 82 bp. Marker (M): 50 bp ladder

Table 2 Demographic characteristics of the Study Population

Characteristic PCOS Group  Control
(n=100) Group
(n=98)
Age (years, mean+SD) 27+5 28+4
BMI (kg/m?, mean +SD) 28+4 2443
Marital Status (%) Married: 65%  Married:
70%
Hirsutism (n, %) 75 (75%) 0 (0%)
Menstrual Irregularity (%) 85% 0%
Infertility History (%) 40% 0%
Polycystic Ovaries on Ultrasound (%) 100% 0%
Hyperandrogenism Symptoms (%) 100% 0%
Pregnancy History (at least 1 pregnancy, %)  30% 70%

*Data are presented as mean+SD for continuous variables (e.g., Age, BMI) and
percentages for categorical variables (e.g., Marital Status, Hirsutism, etc.). BMI:
Body Mass Index, SD: Standard Deviation, PCOS: Polycystic Ovary Syndrome

Table 4 Haplotype frequencies of RETN Gene at positions —420
and +299 in patient and control groups

+299 & -420 hap- PCOS Control X2 P
lotypes, n (%) Value
CA 24(51.06%) 23(48.94%) 0.0529 094
G 68(5.37%) 67(49.63%) 0.0639 0.88
GA 74(48.68%) 78(51.32%) 0.0645 0.88
GG 28(48.28%) 30(51.72%) 0.5780 0.53

*The chi-square test was used to evaluate the association between the RETN
haplotypes and PCOS status in both the patient and control groups. P-values
less than 0.05 were considered statistically significant. RETN: Resistin Gene,
PCOS: Polycystic Ovary Syndrome, X% Chi-square test value, Haplotypes:
Combinations of alleles at multiple loci that are transmitted together
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Table 3 Genotype and allelic frequency of the RETN gene
polymorphisms in PCOS and controls

PCOS Control Odds Ratio P-
(n=100) (n=98) value
RETN -420C/G
Genotypes, n (%)
cc 20(19.8%) 20 (20.4%) 097 (95% Cl:  0.854
0.48t0 1.97)
G 51(504%) 53 (54%) 0.89 (95% Cl:
0.51to 1.55)
GG 29 (28.7%) 25 (25.5%) 1.18 (95% Cl:
0.61t02.28)
Alleles, n (%)
G 109 (54.5%) 103 (52.5%) 0.69
C 91 (45.5%) 93 (47.4%)
RETN+299 A/G
Genotypes, n (%)
AA 13(128%) 12(12.2%) 1.07 (95% Cl:  0.958
0.46 to 2.48)
AG 75 (74.2%) 73 (74.4%) 1.03 (95% Cl:
0.54to 1.95)
GG 12(11.8%) 13 (13.2%) 0.89 (95% Cl:
0.39t0 2.06)
Alleles, n (%)
A 101 (50.5%) 97 (49.4%) 0.69
G 99 (49.5%) 99 (50.5%)

*The chi-square test was applied to compare the distribution of genotypes
and alleles between the PCOS and control groups. P-values less than 0.05 were
considered statistically significant. PCOS: Polycystic Ovary Syndrome, RETN:
Resistin Gene, Genotypes refer to the genetic makeup of an organism with
respect to a trait, n: Number of participants, Alleles: Different forms of the same
gene, P-value: The statistical measure indicating the significance of results

of controls. The CG haplotype was present in 50.37% of
patients and 49.63% of controls. The GA haplotype was
found in 48.68% of patients and 51.32% of controls. The
GG haplotype was seen in 48.28% of patients and 51.72%
of controls. These differences were not statistically
significant.

Discussion
This study investigated the polymorphisms of the RETN
gene at positions —420 C/G and +299 A/G in relation to
the susceptibility to PCOS in an Iranian population. Our
findings indicate no significant association between these
RETN gene polymorphisms and PCOS. The analysis
revealed that the frequencies of the genotypes and alleles
at both positions did not differ significantly between the
PCOS patients and the control group, suggesting that
these polymorphisms in the RETN gene do not play a
significant role in PCOS susceptibility in this population
[19]. These results align with studies conducted in other
populations, such as those from European and Asian,
which similarly found no significant associations between
RETN gene variants and PCOS.

In our study, no significant association was found
between the RETN gene polymorphisms (-420 C/G
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and +299 A/G) and susceptibility to PCOS in the Ira-
nian population. This finding is consistent with a study
conducted in Pakistan, where no significant correla-
tion between RETN gene polymorphisms and PCOS
was observed. Similarly, research on Iraqi adolescents
diagnosed with PCOS also failed to find any major asso-
ciation between RETN gene variants and the syndrome.
These results suggest that in Middle Eastern populations,
the RETN gene may not be a major factor in PCOS sus-
ceptibility. However, in South Asian populations, such as
in India, studies have reported conflicting findings. For
instance, one study found a potential link between RETN
gene polymorphisms and insulin resistance in women
with PCOS, highlighting the role that genetic diversity
and environmental factors may play in influencing PCOS
risk. In contrast, a Turkish study focusing on metabolic
syndrome in PCOS patients did not observe a significant
association with RETN gene polymorphisms, reinforcing
the idea that the genetic background of populations plays
a critical role in determining the impact of such polymor-
phisms. These regional variations highlight the complex-
ity of PCOS etiology and the potential influence of both
genetic and environmental factors. While the RETN gene
is a well-known contributor to insulin resistance, its role
in PCOS may be more nuanced and population-specific
[12, 14, 17, 18].

This discrepancy highlights the complexity of PCOS
etiology and the potential influence of ethnic and genetic
diversity on disease susceptibility [20]. The calculated
MAFs in this study for both polymorphisms are consis-
tent with findings from other genetic studies of PCOS,
where no significant differences in allele frequencies were
observed between PCOS patients and controls. These
results suggest that the RETN gene polymorphisms may
not play a major role in PCOS susceptibility, aligning
with findings in Middle Eastern populations.

It is known that abnormal insulin signaling and meta-
bolic dysfunction in insulin-responsive tissues are known
to contribute to IR in women with PCOS, leading to vari-
ous metabolic and reproductive abnormalities. Studies
have shown that women with PCOS face IR and overex-
posure to androgens, resulting in increased risks of meta-
bolic syndrome, prediabetes, and type 2 diabetes [21].

In our study, the absence of a significant associa-
tion between RETN gene polymorphisms and PCOS
aligns with previous research in diverse populations.
For instance, a study conducted by Urbanek et al. [22]
found no association between variations in the RETN
gene promoter and PCOS, further supporting the lack
of a direct genetic link. Moreover, research by Ou et al.
[23] examined the RTN4 indel polymorphisms and high-
lighted their association with tumorigenesis in the Chi-
nese Han population, yet did not establish a connection
to reproductive disorders like PCOS. These findings
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emphasize the complexity of PCOS etiology and suggest
that while RETN gene polymorphisms may contribute to
other health conditions, their role in PCOS susceptibil-
ity remains unclear. Further studies involving larger and
more diverse populations are necessary to fully elucidate
the genetic factors underlying PCOS [24, 25]. In the study
conducted by Dr. Han Zhao and colleagues, it has been
shown that abnormal insulin signaling and metabolic
dysfunction in insulin-responsive tissues cause women
with PCOS to develop IR. IR is highly prevalent in PCOS
and has a major detrimental effect on health [26]. It has
been demonstrated in the research that Women with
PCOS face IR and overexposure of androgen, leading to
a number of metabolic and reproductive abnormalities
[27]. An Iranian study revealed that women with PCOS
had significantly higher serum concentrations of glucose,
insulin, and chemerin, indicating a strong association
between metabolic dysfunction and PCOS [28].

In light of the current findings, future research should
focus on conducting studies with larger sample sizes to
increase the statistical power and validate the results
in diverse populations. Expanding the sample size may
help uncover subtle genetic associations that were not
detected in this study due to limited participant num-
bers. Additionally, investigating other genetic markers
and their interactions with environmental factors could
offer a more comprehensive understanding of the genetic
basis of PCOS [25]. One significant limitation of this
study is the exclusive focus on the RETN gene without
considering other potential genetic and biochemical fac-
tors [26]. PCOS is a multifactorial disorder, and multiple
genes and their interactions with environmental factors
likely contribute to its development [8].

Given the conflicting results across different popula-
tions, future research should focus on larger and more
ethnically diverse cohorts to validate the findings and
explore potential genetic variations that may not have
been detected due to limited sample sizes. Studies like
those conducted in South Asian populations (e.g., Nam-
biar et al; Dadachanji et al.) suggest that genetic factors
related to insulin resistance may vary across ethnicities.
Expanding the investigation to other genetic markers and
their interactions with environmental factors could pro-
vide a more comprehensive understanding of the genetic
basis of PCOS. Additionally, longitudinal studies that
track the progression of PCOS in diverse populations
would be valuable in clarifying the role of genetic poly-
morphisms in the long-term outcomes of the disorder.

Future studies should adopt a more holistic approach
by examining a broader range of genetic markers and
considering the influence of biochemical and envi-
ronmental variables. Longitudinal studies that follow
patients over time would also be essential to elucidate the
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progression of PCOS and the influence of genetic factors
in its long-term outcomes [27, 29].

In conclusion, while our study did not find a significant
association between RETN gene polymorphisms and
PCOS, it underscores the need for continued research
with larger and more diverse populations. The findings of
this study highlight the complexity and variability in the
genetic associations of PCOS, particularly concerning
RETN gene polymorphisms. Exploring the physiological
mechanisms by which these polymorphisms influence
metabolic and reproductive traits across different popu-
lations remains crucial. Given that genetic susceptibility
can be heavily influenced by ethnic, cultural, and envi-
ronmental factors, future research should focus on larger
and more diverse cohorts, incorporating a broader range
of genetic markers and their interactions with lifestyle
and environmental influences. Such efforts are essential
to unravel the complex genetic architecture of PCOS and
to develop effective diagnostic and therapeutic strategies
tailored to diverse populations.

Conclusion

In conclusion, our study investigated the polymorphisms
of the RETN gene at positions —420 C/G and +299 A/G
and their association with susceptibility to PCOS in an
Iranian population. The results indicated no significant
association between these polymorphisms and PCOS,
suggesting that RETN gene variants do not play a major
role in the susceptibility to this condition in the stud-
ied population. These findings align with similar studies
in other populations that also found no significant link
between RETN gene polymorphisms and PCOS.

However, the complexity of PCOS etiology, influenced
by both genetic and environmental factors, necessitates
further research. Future studies should include larger
sample sizes and consider additional genetic mark-
ers to provide a more comprehensive understanding of
the genetic basis of PCOS. This study is one of the first
represents the first investigation of RETN gene vari-
ants in an Iranian population and suggests that different
populations may have distinct genetic profiles related to
PCOS. Further cross-population studies and longitudinal
research are needed to develop targeted diagnostic and
therapeutic strategies.

In summary, while our study did not find a significant
association between RETN gene polymorphisms and
PCOS, it highlights the need for ongoing research to
unravel the genetic architecture of PCOS and to develop
effective diagnostic and therapeutic strategies.

Abbreviations

PCOS  Polycystic Ovary Syndrome
RETN Resistin
R Insulin resistance
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